PKA phosphorylation of p62/SQSTM1 regulates PB1 domain interaction partner binding.
p62, also known as SQSTM1, is a multi-domain signalling scaffold protein involved in numerous critical cellular functions such as autophagy, apoptosis and inflammation. Crucial interactions relevant to these functions are mediated by the N-terminal Phox and Bem1p (PB1) domain, which is divided into two interaction surfaces, one of predominantly acidic and one of basic character. Most known interaction partners, including atypical protein kinase C (aPKC), bind to the basic surface, and acidic-basic interactions at this interface also allow for p62 homopolymerisation. We identify here that the coupling of p62 to the cAMP signalling system is conferred by both the direct binding of cAMP degrading phosphodiesterase-4 (PDE4) to the acidic surface of the p62 PB1 domain and the phosphorylation of the basic surface of this domain by cAMP-dependent protein kinase (PKA). Such phosphorylation is a previously unknown means of regulating PB1 domain interaction partnerships by disrupting the interaction of p62 with basic surface binding partners, such as aPKCs, as well as p62 homopolymerisation. Thus, we uncover a new regulatory mechanism that connects cAMP signalling with the p62 multi-domain signalling scaffold and autophagy cargo receptor protein.